In this work we study a warped five-dimensional (5D) model with ultraviolet (UV) and infrared (IR) branes, that solves the hierarchy problem with a fundamental 5D Planck scale M , and curvature parameter k, of the order of the 4D Planck mass M Planck ≡ 2.4 × 10 15 TeV. The model exhibits a continuum of Kaluza-Klein (KK) modes with different mass gaps, at the TeV scale, for all fields. We have computed the Green's functions and spectral densities, and shown how the presence of a continuum KK spectrum can produce an enhancement in the cross section of some Standard Model processes. The metric is linear near the IR, in conformal coordinates, as in the linear dilaton and 5D clockwork models, for which M ∼ TeV. We also analyze a pure (continuum) linear dilaton scenario, solving the hierarchy problem with more conventional fundamental M and k scales of the order of M Planck , and a continuum spectrum.
Introduction
The Standard Model (SM) of particle physics fails to describe a number of theoretical and experimental issues, such as the existence of dark matter and the strong sensitivity of the electroweak (EW) scale to ultraviolet (UV) physics, i.e. the EW hierarchy problem. Thus, there is theoretical and experimental evidence to believe that the SM is not the ultimate theory, but an effective theory which works at scales below a few TeV. The hierarchy problem has motivated the study of several extensions of the SM, the most popular ones being supersymmetry and theories with a warped extra dimension. In the Randall-Sundrum (RS) model [1] , the hierarchy between the Planck and the EW scale is generated by a warped extra dimension in Anti de Sitter (AdS) space, and it is conjectured to be dual (by the AdS/CFT correspondence) to conformal 4D theories, with composite Higgs boson and towers of composite resonances, i.e. the so-called Kaluza-Klein (KK) modes.
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Direct searches of new physics have traditionally focused on the detection of bumps in the invariant mass of final states. However the elusiveness of isolated and narrow heavy resonances at the LHC [2] has led people to study different solutions. An exploring possibility to cope with this situation is the existence of a (quasi)-continuum of KK states: this is the idea behind the clockwork models [3, 4] and the linear dilaton (LD) models [5, 6] , which predict an (almost) continuum spectrum with a TeV mass gap. If the new physics consists in a continuum of states, its presence should be associated, not with a bump but with an excess, with respect to the SM prediction, in the measured cross sections. The larger the mass gap, the higher energy should one produce to detect this excess. In these models the 5D Planck scale M , as well as the 5D curvature constant k are fixed (not so conventionally) at the TeV, while the 4D Planck scale, M Planck , is a derived one with an accidentally large value triggered by a large warping factor enhancing the TeV scales.
In this work we pursue a more conventional approach and propose a model where M k M Planck are fundamental scales, and the TeV gap is obtained after warping down the scale k. The back reaction of the scalar field on the metric generates a linear dilaton only in the IR region, while in the UV the behavior is AdS 5 . This permits a holographic interpretation of the model and connections with unparticles [7, 8, 9] . Finally, let us mention that in our theory the Higgs boson has an isolated narrow resonance, and a continuum of states above a TeV mass gap, so that it can be considered as a modelization of theories, dubbed Unhiggs theories, which share those features [10, 11] . Finally, we will also consider a 5D theory where the dilaton is linear in conformal coordinates for all the interval, solving in a distinctive way the hierarchy problem, but keeping the behavior M k M Planck . We will also point out the limitations of this theory.
Warped extra-dimensional models
In this section we will first provide a short introduction to the RS model, and propose the warped model that will be used in the rest of this work. We also give some details about the Higgs sector and the EW symmetry breaking in the model.
The Randall-Sundrum model
The RS model was proposed as a theory that allows to solve the hierarchy problem in particle physics [1] . The model is based on a 5D space with line element
and two branes, each of them located at a different position in the extra dimension y. The UV/IR brane location y = y 0 /y 1 corresponds to the Planck/TeV scale, respectively, and the hierarchy between these scales is driven by the warped space geometry, i.e.
In order to solve the hierarchy problem, the brane dynamics should fix k(y 1 − y 0 ) 35, and this implies M TeV 10 −15 M Planck . The degree of compositeness/elementariness of the fields depends on their location in the extra dimension. Fields that are mainly localized toward the IR brane are composite: this is the case of the Higgs, heavy fermions and KK modes. On the contrary, fields that are localized toward the UV brane are elementary, as e.g. light fermions. Other fields, like the zero mode gauge bosons, are flat in the extra dimension.
One of the main features of the RS model is that the brane distance is stabilized by the so-called Goldberger-Wise mechanism, in which a bulk scalar field φ breaks conformal invariance with bulk and brane potentials fixing its vacuum expectation value [12] . A consequence is the appearance of a "light state": the radion/dilaton, with an interesting Higgs-like phenomenology, see e.g. [13, 14, 15] .
In spite of these interesting properties, the naive RS model has some phenomenological problems as, for instance, it fails to describe oblique observables S, T, U , which are related to electroweak precision measurements. A possible way out that we will pursue in this work is to consider large back reaction on the metric such as to create a singularity [16] , leading e.g. to a warp factor of the form
The singularity of the metric at y = y s is admissible in the sense of Ref. [17] , as it supports finite temperature in the form of a black hole horizon.
The gravitational background
Let us introduce the model that we will use in this work. We consider a scalar-gravity system with two branes at values y = y 0 (UV brane), and y = y 1 (IR brane) ‡ where we are conventionally fixing y 0 = 0. The 5D action of the model reads [18] 
There are three kind of contributions to the action, corresponding to the bulk, the brane and the Gibbons-Hawking-York contribution. V (φ) is the bulk scalar potential, λ α (φ) (α = 0, 1) are the UV and IR 4D brane potentials located at φ α ≡ φ(y α ), and κ 2 = 1/(2M 3 ) with M being the 5D Planck scale. The metric is defined as
where the 4D induced metric isḡ µν = e −2A(y) η µν , and the Minkowski metric is given by η µν = diag(1, −1, −1, −1). In terms of the metric of Eq. (5), the extrinsic curvature reads as K 0,1 = ∓4A (y 0,1 ). ‡ As we will explain below, in addition the metric will have an admissible singularity placed at y = y s , such that y 0 < y 1 < y s .
The classical equations of motion (EoM) in the bulk can be written in terms of the superpotential, W (φ), leading to two first order equations [19] φ (y) = 1 2
and
We will consider the model in the stiff wall limit, which means that λ α (φ), chosen to fix the brane minima at values φ(y α ) = v α , are given by λ α (φ) = γ α (φ − v α ) 2 in the limit γ α → ∞. In addition, we will assume a Z 2 symmetry (y → −y) across the UV brane, which translates into the following boundary conditions of the fields
while the localized term in the IR brane imposes the following jumping conditions
where ∆X(y 1 ) ≡ X(y + 1 ) − X(y − 1 ) is the function jump.
The soft-wall model
We will use this formalism for a kind of soft-wall phenomenological models defined by the superpotential
where ν is a real parameter. The EoM of Eq. (6) can be solved analytically with this ansatz, leading to the following profile for the scalar field and warp factors
where we have chosen A(0) = 0. Note that the solution of the hierarchy problem demands that A 1 ≡ A(y 1 ) 35, and near the UV boundary, i.e. for y y s , the geometry is AdS 5 : A(y) ky. The IR singularity of A(y) at y = y s was already anticipated in Sec. 2.1. The structure of the model in the extra dimension can be summarized as follows
The parameter ν is responsible for the properties of the spectrum of the KK modes of the fields. More in details, one can distinguish between three different situations: i) ν > κ/ √ 3 which leads to discrete KK spectra with TeV spacing; ii) ν < κ/ √ 3 corresponding to ungapped continuum KK spectra similar to unparticles; and iii) ν = κ/ √ 3, which is a critical case corresponding to continuum KK spectra with a gap. In the following we will focus on the latest case. When considering conformally flat coordinates, i.e. dy = e −A(z) dz, in the critical case the scalar field and warp factor behave near the IR singularity (z → +∞) as
where ρ ≡ e −kys /y s is a scale of the order of the TeV. In this way, both φ and A behave linearly in terms of the conformal coordinate in the IR region, a common property with the linear dilaton models, see e.g. Refs. [20, 21, 4] .
The Higgs sector
The Higgs sector can be introduced in the theory by defining the 5D bulk doublet for the Higgs [16] H(x, y)
where h(y) is the background Higgs field, H(x, y) is the Higgs excitation and the matrix χ contains three SM Goldstone fields. The action of the model is
where V (H) = M 2 (φ)|H| 2 is the 5D Higgs potential, and electroweak symmetry breaking is triggered by the brane potentials λ 0 (H) = 2M 0 |H| 2 and λ 1 (H) = M 1 |H| 2 − γ|H| 4 . By considering a convenient choice of the bulk potential, one finds the following profile for the Higgs background, h(y) M 1 γ e ak(y−y 1 ) , where a > 2 is a real parameter, which is located toward the IR. The next step is to impose the correct electroweak symmetry breaking, and this demands
Moreover, by constructing the effective 4D theory, one finds the SM Higgs potential [16] 
and therefore one can relate the Higgs mass, m H = 125 GeV, with the model parameters. This leads to m H M 1 /k · ρ, from where one can see that the "natural" value of m H would be ρ, unless one tunes the mass M 1 /k to values ∼ 0.01 − 0.1, providing this parameter a measure of the size of the "unnaturalness" in this class of theories. Finally, the oblique S and T parameters can be computed along the lines of Ref. [16] . The experimental bounds turn out to be well reproduced at 95% C.L. for a > 2.3 and ρ > 1.25 − 2.5 TeV, depending on the particular value of a [22] .
The continuum linear dilaton model
While the model of Sec. 2.3 typically leads to expressions for the Green's functions and other observables that demand a numerical treatment, it is possible to consider a simplified version of the model that allows for an analytical study. This is the case of the superpotential and bulk potential given by
where we are considering ν = κ/ √ 3 and defineφ ≡ κφ/ √ 3, which are the same as the ones for the soft-wall model, cf. Eq. (10), but neglecting the cosmological constant term.
This model looks similar to the linear dilaton model of Refs. [20, 21] except that for the latter the coefficient is ν < 0, and therefore the 4D Planck scale is a derived quantity from the 5D Planck scale and the scale k, which are supposed to be of order the TeV. Moreover the spectrum in the linear dilaton model is discrete. However, the model defined by superpotential (17) has a singularity at a finite value of the proper coordinate y = y s , as in soft wall models. It leads to a gapped continuum spectrum, and the hierarchy problem is, more conventionally, solved in the same way as in RS theories, with fundamental scales M and k of the order of M Planck , and a derived TeV scale after warping. The solution for the background in proper coordinates is
We will also consider, as in general soft wall models, two branes at y = 0 and y = y 1 , such that the values of the IR brane location y 1 and the singularity y s will be dynamically determined by brane potentials λ α (φ), fixing the fieldφ at the valuesv 0 andv 1 in the UV and IR branes, respectively, such that
Moreover, the solution of the hierarchy problem is achieved for
while the gap of the continuum is given by ρ = 1/y s = k e −A 1 forv 0 −A 1 andv 1 0. In conformally flat coordinates the background is given by §
where we fix z 0 = 1/k and ρ is at the TeV scale. In conformally flat coordinates the location of the branes in units of ρ are at ρz 0 = e −A 1 and ρz 1 = A 1 + e −A 1 A 1 , while the singularity is located at the infinite z s → ∞. The location of the IR brane is dynamically fixed, in conformal coordinates, byv 0 andv 1 as kz 1 = 1 + (v 1 −v 0 )e −v 0 . In Sec. 5 of this work we will obtain analytical results for Green's functions in this model.
Holographic Green's functions
Let us consider the scalar part of the propagator of a particle with isolated poles as 1
In this expression P denotes principal value. The Green's functions that we will study in the following generalize Eq. (22) to propagators with an isolated pole (the zero mode) and a continuum of states (instead of a discrete sum of KK modes) with a mass gap m g , i.e.
The gap m g ∼ TeV is linked to the solution of the hierarchy problem. ¶ We will compute in this section the Green's function for the different kinds of fields, in the model introduced in Secs. 2.3 and 2.4, by considering the holographic method. We will separately analyze the cases of KK gauge bosons, fermions, graviton, radion and the Higgs boson.
Gauge bosons
Let us consider the Lagrangian for massless gauge bosons (i.e. the SM photon and gluon), which is given by
Defining A µ (x, y) = f A (y)A µ (x), in conformal coordinates and after an appropriate rescaling of the field, one obtains the Schrödinger like form for the EoM of the fluctuations
where the dot denotes derivative with respect to z, and potential
The behavior of this potential is displayed in Fig. 1 . Note that V A (z) is bounded from below by the value indicated in Eq. (26) , and the corresponding spectrum is a continuum of states above the mass gap m g = ρ/2. To compute the holographic Green's function, let us consider the fluctuations in momentum space
If we fix the boundary condition at the UV brane as A µ (p, z 0 ) ≡ a 0 µ (p), where a 0 µ is a source coupled to the CFT vector operator J A µ , the holographic Lagrangian turns out to be where P µν (ξ) = η µν −(1−1/ξ)p µ p ν /p 2 and ξ is a gauge parameter. Finally, the two-point function is the inverse of this bilinear operator, i.e.
where the 4D Green's function and spectral density are 
The computation of the retarded Green's function demands the use of "IR regular" solutions for Euclidean AdS, i.e. c + = 0, and this corresponds to outgoing wave boundary conditions after analytical continuation [23] . Using this we have solved numerically Eq. (25), and the results for the scale invariant spectral density and Green's function for massless gauge bosons are shown in Fig. 2 . Note that the existence of the mass gap is manifest in the spectral density, as it vanishes for p < ρ/2.
Fermions
In the case of fermions ψ = (ψ L , ψ R ) T , the Lagrangian is
where M ψ = ∓κ 2 W/6, + is a bulk mass. The EoM of the fluctuations can be written in the form 
with ψ L (p, z 0 ) ≡ ψ 0 L (p) playing the role of a left-handed source coupled to the righthanded CFT operator O R , i.e.ψ 0
The two-point function is then S L = σ µ p µ G L (z 0 , z 0 ; p) with the 4D Green's function and spectral density given by
The scale invariant Green's function, G L (z 0 , z 0 ; p) ≡ ρ 1+2c ψ G L (z 0 , z 0 ; p), and spectral density are displayed in Fig. 3 for different values of c ψ . A comparison with the propagator of unparticles O L with dim d, i.e. ∆ L ∝ (−p 2 − i ) d−5/2 σ µ p µ translates into the dimension for the operator O L , d L = 2 − c ψ , which is in agreement with the general results [24] .
The graviton and radion
The graviton is a transverse traceless fluctuation of the metric of the form
By using the ansatz h µν (x, y) = h(y)h µν (x), the EoM for the fluctuation can be written in a Schrödinger like form similar to Eqs. (25) and (33). Then, the scale invariant 4D Green's function and spectral density turn out to be
(37) * We use the notation σ µ = (1, σ i ) andσ µ = (1, −σ i ), with σ i (i = 1, 2, 3) the Pauli matrices.
The same analysis can be done for a right-handed source ψ 0 R (p) coupled to a left-handed CFT operator O L . In this case, the results are the same as in Eqs. Regarding the radion field ξ(x, y), it is defined as the scalar perturbation [13] φ(x, y) = φ(y) + δφ and ds 2 = −N 2 dy 2 + g µν (dx µ + N µ dy)(dx ν + N ν dy) ,
where g µν = e −2A−2ξ η µν . Using the holographic procedure, the scale invariant Green's function at momenta p ∼ O(ρ) turns out to be
whereλ 0 ≡ 2κ 2 λ 0 . This leads to a constant behavior, as the termλ 0 is by far the dominant contribution at these scales. Only when p ∼ O(k), the Green's function has a non-constant behavior and in particular it goes to zero when p → ∞. We display in Fig. 4 the scale invariant Green's function for the graviton (left panel) and the radion (right panel). In both cases the spectra present a mass gap m g = (3/2)ρ. 
The Higgs boson
The action for the physical Higgs boson H(x, y) = h(y) + H(x, y) is given by Eq. (14) . After an appropriate rescaling of the field, one obtains a Schrödinger like form for the EoM of the excitation, H(x, y), with boundary condition in the UV and jump condition in the IR. Using the holographic procedure, the scale invariant Green's function for the Higgs turns out to be
We display in Fig. 5 the function G H (z 0 , z 0 ; p) in the regime of momenta around the Higgs mass. One can see that the Green's function shows a pole behavior
with
This pole corresponds to the presence of an isolated narrow resonance which is identified with the SM Higgs. In addition, there is a continuum of states separated from the resonance by a TeV mass gap, m g = (3/2)ρ.
Phenomenological aspects
The aim of this section is to study the consequences of the possible existence of a continuum KK spectrum beyond a mass gap m g , in the model defined by Eq. (10), for the LHC phenomenology. In particular, the presence of a continuum should be associated with an excess, with respect to the SM prediction, in the cross section of some processes. We summarize in Table 1 the different mass gaps for the different fields as computed in Sec. 3. Note that the larger the mass gap, the higher energy should one produce to detect the excess. As for light fermions c f > 1/2, and so their mass gap is m g > ρ/2, it turns out that the simplest case for producing the continuum of KK modes are gauge bosons and, in particular the strongest coupled KK modes, the KK gluons. In the following we will concentrate ourselves in this case.
Brane-to-brane Green's function
The computation of Green's functions of several fields G(z 0 , z 0 ; p), by using the holographic method, has been presented in Sec. 3. These Green's functions represent the UV-brane-to-UV-brane propagators. There is an alternative procedure to compute more general Green's functions G(z, z ; p) which, in the case of gauge bosons, is based on the inhomogeneous version of Eq. (25), i.e.
where the dot indicates derivative with respect to z. This equation accounts for the generalization of the Green's function to the continuous spectrum. For the case of a discrete spectrum with mass m n for the n-th mode with wave function f n A , the Green's function is well-known to be given by
where {f n A (z)} is a basis of orthonormal modes. After fixing the value of z , the z space is divided into the following domains: z 0 ≤ z ≤ z , z ≤ z ≤ z 1 and z 1 ≤ z < ∞. The Green's function fulfills a Neumann boundary condition in the UV brane, i.e.
. G A (z 0 ) = 0, and is continuous at z = z 0 , z and z 1 . In addition, the inhomogeneous term of the righthand side of Eq. (42) leads to a jump in the derivative, i.e. ∆
.
. Finally, we should impose regularity in the IR as explained below Eq. (31), i.e. c + = 0.
Once the Green's function G A (z, z ; p) is computed, we can focus on the following three interesting cases: i) the UV-brane-to-UV-brane Green's function
which coincides with holographic Green's function computed in Sec. 3.1; ii) the UVbrane-to-IR-brane, and iii) the IR-brane-to-IR-brane Green's functions
respectively. The scale invariant Green's functions for these cases are G A (z 0,1 , z 0,1 ; p) ≡ (ρ 2 /k)W(k/ρ)G A (z 0,1 , z 0,1 ; p).
Enhanced cross sections of Drell-Yan processes at the LHC
In Drell-Yan (DY) processes the continuum of KK gluons is produced by pairs of light fermions (qq), which we can assume to be localized on the UV brane at z = z 0 . Subsequently, the continuum will decay into a pair of light/heavy fermions (f UVfUV )/(f IRfIR ) which, as indicated, are localized in the UV/IR brane respectively. The UV-brane-to-UV/IR-brane Green's function G A (z 0 , z 0,1 ; p 2 ) can be used to compute the contribution of the gauge continuum g * to this process. In particular, the excess in the cross section with respect to the SM prediction is given by where p = √ŝ is the partonic center of mass energy, g * is the contribution from the gluon continuum, and g (0) is the SM gluon. q is a proton valence quark living on the UV brane, and f UV/IR is either a light quark (as e.g. b L,R ) or a heavy quark (as e.g. t R ). We show in the left panel of Fig. 6 the case where f IR = t R . As fermions localized on the IR brane are strongly coupled to the KK modes, the relative cross section with respect to the SM one increases with the partonic energy, yielding an enhancement that can be O(10) for p O(10)ρ. The enhancement with respect to the SM prediction in the case f UV = b L,R turns out to be O(1), and thus it is much more difficult to detect experimentally.
We will also consider the case of the IR-brane-to-IR-brane Green's function G A (z 1 , z 1 ; p 2 ), which is relevant in processes where both the initial and final fermions are localized on the IR brane. This is the case for instance in models explaining the R D ( * ) anomalies [25, 26] . This Green's function can contribute significantly to the process
due to the large coupling of b R to the KK gluon modes in those models. We display this ratio in the right panel of Fig. 6 . One can see that the enhancement of the production through the gluon continuum can easily be O(10 2 − 10 4 ). Although this process is parton distribution function suppressed with respect to σ(qq → g * → t RtR ) by the small amount of bottoms inside the proton, the effect of the continuum KK gluon can lead to a strong deviation with respect to the SM predictions for large collider energies. Finally, notice that all these processes, Eqs. (46)-(48), are dominated in the limit p → 0 by the gluon zero mode, so that there is no enhancement at these energies as it can be seen from Fig. 6 .
Continuum linear dilaton model: Green's functions and effective theory
In this section we will provide analytical results for the Green's function of gauge bosons in the LD model of Sec. 2.5, and discuss the low energy effective theory. ∝ e A 1 , compared with the SM prediction by the zero-mode gluon exchange, typically much larger than the ones obtained in the soft wall model presented in Sec. 4. Therefore if we insist in solving the hierarchy problem with the LD model, i.e. A 1 35, then there should be a huge enhancement of σ(qq → g * → f IRfIR ) and σ(b RbR → g * → t RtR ) with respect to the corresponding SM cross sections, making the model phenomenologically unappealing. We then conclude that, in the model presented in this section, fermions should be all localized toward the UV brane, what was called f UV , and we should give up explaining the fermion mass hierarchy with different fermion localizations in the warped dimension. We plot in Fig. 7 the ratio of cross sections for the DY process with respect to the SM expectation σ(qq → g * → f UVfUV )/σ SM (qq → g 0 → f UVfUV ). We see a moderate enhancement that can be O(10 2 ) for p O(10)ρ which should be useful to contrast the present model with experimental data.
Low energy effective theory for gauge bosons
We can also provide some insights into the low energy effective theory obtained after integrating out the KK gauge boson modes. Let us consider the diagram corresponding to the exchange of KK gauge bosons between two pairs of quarks, which we will denote byand tt. By integrating all the modes except the zero mode, the low energy effective theory turns out to be given by the effective operator
where z and z are the locations of the quarks q and t, respectively, and λ a are the eight Gell-Mann matrices. Let us define the function
i.e. the Green's function with the zero mode subtracted out, cf. Eqs. (55)-(57). Then, the Wilson coefficient of the effective Lagrangian Eq. (58) is given by
where the 5D (g 5 ) and 4D (g 4 ) gauge couplings are correspondingly related by g 5 = √ y 1 g 4 . When computing the Wilson coefficient within the LD model, one obtains
Finally, let us comment that we could also study the effective theory obtained by integrating all the modes above some scale Λ, i.e. L Λ EFT = C qt (z 0 , z 0 ; Λ) 4Λ 2 (qγ µ λ a q)(tγ µ λ a t) .
The corresponding Wilson coefficients can be obtained in a way similar to Eqs. (59) and (60) after subtracting out not only the zero mode but all the modes below the scale Λ (m < Λ). We leave this study for a future work [27] .
Conclusions
In this work we have proposed a 5D warped model that solves the hierarchy problem in the conventional fashion, where the 5D Planck scale M and the curvature parameter k are of the order of magnitude of M Planck , while the TeV scale is derived from them by the geometrical warp factor. The model leads to a continuum of states with a mass gap for the KK spectra of all the fields (gauge bosons, fermions, graviton, radion and Higgs boson). It predicts the existence of a metric singularity in proper coordinates y = y s , which is admissible as it supports finite temperature. The main feature of the model is that the geometry is AdS 5 near the UV brane, and it behaves like the linear dilaton theory near the IR, leading to a strong breaking of conformality in this regime. We have computed in this model the holographic Green's functions G(z 0 , z 0 ; p) and spectral densities ρ(z 0 , z 0 ; p) for all the particles. Moreover, as a particular phenomenological application we have studied the generalization to Green's functions G(z, z ; p) and in particular the UV/IR-brane-to-UV/IR-brane Green's functions, and seen how they can modify the SM cross section σ(pp → QQ) due to the production of a continuum KK gluon by Drell-Yan processes. This leads to an enhancement in the cross section that can be large for momenta p ρ. Finally we have considered a continuum version of the linear dilaton model, for which the metric and the bulk scalar φ are exactly linear in conformally flat coordinates. We have studied the dynamical stabilization of the brane distance in this model as well as the solution to the EW hierarchy problem, which can be done without fine-tuning of the parameters. We have computed the general Green's functions and shown that, to avoid huge enhancement with respect to the corresponding SM Green's functions, fermions should be all localized toward the UV brane, thus preventing a solution to the fermion flavor problem by means of different localization of fermions in the extra dimension. We believe that this is a general feature triggered by the linear behavior of the metric and stabilizing field.
Other phenomenological applications of these theories should be inspired on unparticle phenomenology [7, 8, 28] . These and other issues will be addressed in a forthcoming publication [27] .
